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^3J;5W»j££ti7c:0S§©, tuE^^^^^ic 

naiB¥*ft*>r y ^©rft^injs^ t b ©pa©* 

Jfc b f^T#J± LTfg 1 ©«£££/& U 
ffjfE^«#:^ ^ y °?<DWmi&=f- b gfiftWffc t ©W©« 
JE£#J±tb a (CT^JBE LTI 2 ©«IE££/& U 
Mffi^IEIt a , *fctt#EEJfc b © 5 *><0-#<0#flEJfc& 

MIEU 1 ©*J± i * 2 ©HIE b L < * 5 «t 5 dlHM 

U 

y^^«Eix5ii«««rtfta-t-5 r £ ZftWib-tzmnM 
ft^y^Sr^, *7»f£<*itn\ WSSft^«*« 

flJST- 1 g$S«(fc b © m<nW± %ftl±ktb Xftf± 
-fSfg 1 ©Sfti 3? 2 roSKir ^£pi£?iJK^[H]S&^iS 

it, 

tm^mftx't v ^<omm\^bmmm.b ©nut, 

^3Jg3 ©fifcti f§4 ©Sfti Sr£tril0iJ&ttlE|g*K 
it, 

stria* i ©eft i * 2 omK b <omiA<DtiE.*m 1 © 

tEiU liu1E*3©&K£!|4©ffifti©gM^©* 
J±£fg2©*j±i U 

fulfil 3 ©ffift, *fci4^4©eta(c^tlS*^t^P 
«1-5^iicj;i9, SfrfH^l©«±i:*2©«J±i:^ 

ftfjffi^JSt a ©'XftAf-^V-t, MB^f^tLSil 

*»fE^r^tB-rs r t ^mb-r^mmm^ttimm. 
[«*il4 ] Sfrts^3 ©fiftiitfrfa^*ff^^ y^© 
Wm*W, ntiUB 4 ©fiftiittfta^Mi«fi«icldS $ 
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itutaf? 1 ©*± t itrSESg 2 ©*j± £ &Jfc«-f3J*:«¥& 
«rSS«U Ritge#©i^J;5J:b^*i-JSCTfufS^ 

fctt3«EBT*&£{fc£**;:i:fcJ;!3, iufEfg 1 © 
«J£ ItliE* 2 ©«£ £ L < ft 5 J; 5 ic$ij#p-f 5 r. 

t ^wwLb-tmmM 3 icte«»ii«^ffigg 0 

[ff*il5] ftJtEpIMfittHIS&ii, Pft>4MO 

io s-FET4:j|55ofigi:a»bft5y— ^7*ni7iaKft 

^PfU iEPft^MOS-FETroy-Xd itfj 

IB* 5 <nm$&ft \.xm&m&>*<< y ^©*2ISsmij 
icKfE^ft, milEP^^/l'MOS-FET© KW 

*U fufEP^^/MVIOS-FET©^- H4, tufa 

WEJt«#S©W*{f^(ciSCTSulEP^^v^^MO 
S-FET©y-^.*I±Sr*ftS*5Ci:(-<ti9s WIS 
fg4©jgftt^tL5*Mt£»SU SfjfEP^-Y^/w 
20 MOS-FET©y-^^»^-t-SfltJEASHfit«£E£Jl± 

tftofcittc^iim^tfij^-rsrt^wmti-sit 
*ii4 i^fa*©ii*^aiK«o 

[If*ll6] ffJta^2©«J±?r^$iJtticF^U-<^^ 

ffifa^f*^^ y^-©gAHtic, ^frmfeLtzm^y 

^/WMOS-FET©y— ^«£ESri£T^-fr, W1S¥* 

30 vb# m ^g-iii- 5 4 * y s L ft v > r b * m 

m b -t 5tt*ii 5 icte*©ig«^ttig«o 

^6©Sftt©ii:^j^0SS^bfti9, »^B# 
&fc*mm%4(DnmcttLxmm\cmmLx, suie 

40 »2W«ESri£T**5CtSr#iai-f5M*^6*fc 
(iff *il 7 ©V^-f tu*»^ffi«©ia«ifEtfeWgflt, 
[tt*if 9 ] tfJfB^fiJ*i±{£T#a^^»1-5 r b 

xy K->a- M*©ii*^^tt7£^{cH^-r5Hufa* 
1 ©«EJ; <9 fc^cf < ft 5 i 5 (cf5££;h,5 - i |r#® 

b-tzm-frm 6 -if 8 ©1, vffta* 1 5i-fatt©ii« 
t^tc, HtjfE^2©m^Mani©*i±j;'5'b^tv^ 

50 tW^^^fc^ictt, mtRmi*^tifK<D8M&ft1z 



if 9 W^-f tlfr 1 rIi^fe*(Dig11»fE^tHg-g 0 

1 1 ] ffi!E#J±J£ a *5i^ffiJt b £i££-f 

5S**^2~it*3Sl 0 w^tt^l W-fBicWilWft 
[0 0 0 1] 

[0 0 0 2] 

1-5^5 20 

[0003] tit, LfcBKfc, v^JfK 

[0 0 0 4] gp*>, A^iClii«?jfE^?jfttLfc»^(C(i, -> 

«E««r*tfiU Br£w</i'*jB*.fc»fc, 0!|*.tf*fflf 30 

t mm. t zmm-tz v g B««piiiKS:3i»rt-5 ^ 

5 0 

[0 0 0 5] 

<fc5. lot, £^R«*'<-*:8*jB* 
irft<9, J.o, hTy^fcoft^Si^ 5 

[0 0 0 6] r©3Pj?fi, r©J:5<ca*©IHi*«Kfc 

[0 0 0 7] 



Wia^#^««fE*sSfEtt-CV^5 t #©, 

SuiH^*#:^-< y^-t Htriaii:«t«jist©fBj^ft-r5sa 

[0 0 0 8] 2 t|B«»«Kf±, IStS^f 

t mmit t <Dffl<Dmi±%fti±it b icx^s± Lxm 1 © 

©Pfl©ttEE£#EEjt a IctM Ltf 2 ©*EE£ 

£j*U tfHa$MEJfca, sfctt^mtb© 5 

irif), WfB*l©«£Et»2ro«EEi:^L<*5i 

[0009] it*ii3 icmMwmm*, m^mmt^n 
trnmith ©rat;:, iiitei ©p*g© 

SEE *#EEJt b -C^JI-r 5 $ 1 ©Sift fc * 2 ©fi#i t Sr 

T%<Dm±tt9rmt a T-^ff-rs^ 3 ©®st t m 4 rosgt 

t ft*tpE5U«l*llI»Sria!rt, StrfS^ 1 roffiia fc IS 2 © 
®tfc £ ©8a*jfc©«flE«r» 1 ©«J± t L, SfjfE^ 3 ©e 

fB^3©ffiiii, ^fcil^4©ffiiiilcetcti5«»fc{t^PS 

< *5 i 5 i-MM U fflH^ffiJt a ©^k*t3i<5v> 

[0 0 10] ff*il4(Cffi«©^P^(i, Sflf2^3©ffigt 

(iHuffi*»fr^'f y^nmm^m, wmm4<D&m-± 

m 1 ©«ff i tutam 2 ©«EE i: S:Jt«i-5 JtR^SSrK 

ft, Rjt«^siri5JttS5fe*tj£i:-ctfriaBr3E«ifE 

t ttlfS^ 2 <DW± t m L < ft 5 £ 5 taW-r 5 r i: 4- 
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[0011] ft*i 5{-!E«©S£0Jlfi, mn*I&WXM 
mi, Pft^MOS-FET t% 5 <DWm.frbte 

sy-^^czyiEisg^il'U iutap^-r^/nvios 
-FETcy-^a, mum^nmK^^xwm^m- 

ft* 4 v romfflfr flfcgSK £*u tufa p ^ * 
MOS-FETOKWi'tt, iiftlE#3©eSi;£|&4© 

FETC^Kl MIEJteE^aoW^iS^^gSR* 

*u iWEJttt^aroaAw-g-KijscTfflriBP^+^A' io 

MOS-FET©y— ^flJESr^ft^-frSr i:fcJ:9, 
1Mf1E»4 0ffiSt^SIE^S«atffi*W«EL, SfflEP^V 
^/PMO S - F E T»y-;*fc3§£-f -5«J±#WM;J± 

[0 0 12] ff*il6lcfSicW^BJ(4, hu1E^2»«JE 

MlBPf-ir y^MO s - F ET©y^«±?riT^ 
it, SufS^*fr^^2/^SAm^^^-t5^A*^ro 

[0013] M*j7fctfiifiro!§sm^ flriE^NHM'T 

[ooi4] it*ii8 \z.tmnwm, mmmmm& 
r^aii, *^y^^»fc v * 6 ©est 30 

ty^U, Maig6©gm£ifJfaiM©ffifii(-*fLT 

#mt-t5o 

[0 0 15] f»*il9icfaic(D|gB^it, ffiettfflttE4£ 

r^s-wa-t- 5 ^ t k ct 0 fiT Ltcmzm 2 ©see 

jSKnfcBS^fSfe-rsOTlS^ 1 ©«EE£ !)fc*:#<fc.5 < fc 

[0016] it *ii 1 0 Kmrn^mmi-i, mmmni± 40 
<ST#a* s f^» lti^ t # td, futafg 2 ©m^nuta 

II ©tEi 5 t^#v^fl£*nfci^CI4, 

[0017] it*9 1 1 ictmnmma, tm^mita 

[0 0 18] 
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ia*«Etfettigs, Rtfmmmtt^-rmmm, 02, a 
[0019] *iswwia««t«ttisnittx AiffMit 

*5^T, K^fM^ y^©«SHMgNfcSIS©«E£, A 
[0 0 2 0] ^rLT, l&tti^tLSiMi^, xyK->a 

ia«»sS<«fe&LT»h,fc|gfc:, JIWrf-5 «fc 5 i-IW 
[0 0 2 1] jy.T, 0 2, B3tc*1-|gKBIfcS<5^ 

[0022] a 2 rt, y*y y ^B»©*it©** 

0l6HTf*>5. 0^©i5f-, MLi©tMI©li 
jSp ii> ESfEWSVBWT'^flM&fcig^rolSN-tt, 

f-) Tl^B^tb, S^!7-f7^^Tl©y- 

i ©ffigfinssH^p i icmmzti, 

V (», P 2) fi % E^^t-^V^Rw^^L 

[0023] r rr\ ^y-hyy-^^T i t lt 

ft, FET (NMOSi^VMtPMOS) , /^*-7h 
yy-v^^ IGBTI, ^-T y^y^«H«r*t-5# 

? T 1 ©mMWI^StSifim V"</HB©W Vt°-y- 

n^^yKi -c*©ian-r > tr— ) l 5 1 

l^ct©T-fc-5o *d3, Ronii, A7-h7^?T 

[0 0 2 4] SBHLKp 1 (4, ffifetR 1 OSlCjS 

^yVK (SihSffi) tcSSRSii, g^p2lt ffift 
R3 («3©®gi) tKR4 {W,4(Dmti ©E5"JS 

trCR 3 tfiijLR4 i:©S^P 3©«ffiSrVa (^2© 
SEE) L, fifeiR 1 kWtKR 2 t ©SSHJ/Sp 4 ©WE 
^Vb (ffl©«E) ti-5o Mi-, S6tR3iigfeiR 
4©^BEJ:fc^ Taj , ffifeiR 1 t SfeiR 2 ©^EEjrbSr 
r b J t-t5o ^oT, a=R4/ (R3+R4) , b 
= R2/ (R 1 +R 2) fc&5„ 



[0025] nr, &$rnm mwmmz^ts) * i 

iU «£p2©«JE£Vl, SSttAp l©«BESrV 
2, tt«E«JiVB©W^«ffiS:|f!-^-i|-VBt?^-t- 0 ft 
ot, Va=a*Vl> Vb=b*V2T*fe5„ 

Va-Vb= a*Vl-b*V2 

= a (VB-Rw* I ) - 
= VB (a -b) + {Rw 



[0 0 2 6] ±fS©l*]^P>, SI^p3©tffiVa 

[0 0 2 7] 

b (VB-Rw* I -Ron* I ) 
(b-a) +Ron*b} * I 
• • • (1) 

x©t7ty HKVBU -b)*8Mb, A#1i>fc I ©±t 

Va-Vb©if;!jpipJ2Rw(b-a) + Ron*bi:&!9, h 
7 * T 1 ©^Vffi&LRonfctt-Cft < , ISiK ^ f 

-^y^Rwi:tft#L, ^©ft#©Si^«: (b- 

a) fctfc0!IL-Cfc#<fc5. 

[0 0 3 1] ^Itllfli, a«tWBSr*Wi-5fc 
H^WEVa-Vb^fllV^,, ^LT, #ffjfcb£ 

*JEVbte«'>-f 5„ ^©*J^t#j£J:ba £^ft£*T 
#l;:Va-Vb=0i:45J:5lclW*U 
20 r©i£©#JEtba ©®'J>i:icS<3VT, £ffiMtilE I © 
Wnm*#ltii-rZo Va-Vb=0«£-t"5i 
V^ifi, (#fflta) < (#EEJ*b) ^S-fSr. 

[0 0 3 2] ±^©<fc5fc, Va-Vb=orotitffi-i?(i N 
Hffc (#£fcj:ba) < (#£Eitb) *LT, 
Va-Vb=0©i tirfi, #J£Jfc a (2) iST** 

[0 0 3 3] 

-Rw* I ) * b 
©#D< 4:45. 
[0 0 3 4] 



(i) A J; 1 ?, ^tijp-tstcotL-cM 
5MtffiVa-Vbi*aEft:-t-5r4:ii*t>a»*. *<D&fcvm 10 

© (>f) ~ u:*-f-3aoi:45. 

[0 0 2 8] a >b©i§-g- 

M#*±Va-Vbi4, 

MtVB(a-b)Sr*U A»fit I ©*Jo 
tro^TiSADl-So rffl^Rf(b-a)<0i45fc 

h9^^*Tl©d->«fi[Ron^J:5HllP* (R 20 
on*b *I) SrIB,«-Y^t-;?V^(cJ;2,giaRw(b- 

a )*umhm-tm$zi-Zo bp*,, v a -vb(4A#« 

[0 0 2 9] (n) a = b©iJ-£- 

(1) SJ4, Va-Vb=Ron* b * I i; ft 9 , Va-Vb 

Rw, &0!ffig«EVB(OjK#f4«S<*5 0 
[0 0 3 0] (^) a < b 
IS#«EVa-Vbfi, A#«SfnriH?P©£#, W*" 

a =(VB-Rw* I -Ron* I )/(VB- 
ft INt I N= I/VBi^a-TSo IN 
fcfc, *M*J±VBTIEffiftLfc*^(Ctsa-r5W-e, I 
NfcJH^T±E0) (2) SlSr**?i-i:, iy.T© (3) S 

a= (1-Rw* I/VB-Ron* I /VB) / (1-Rw* I /VB) *b 
= (1 - Rw* I N — Ron* I N)/ (1 - Rw* IN) * b 
= (1-Ron* IN/ (l-Rw*IN) } *b • • • (3) 
( 3 ) S ^ESItlS I NT«t 5 i , KT© [0 0 3 5] 

(4) awmhtis. 

da/d (IN) = -Ron*b/ (1-Rw* IN) 2 • • ■ (4) 
(3) , (4) Si<9, EATC^f (=) ~ (h) 40 ffitiRwl?** 9 , Ron©|BWi/h£<fc5 0 r.tUi, 



(2) 



[0 0 3 6] (=0 £ffi«Sfc£]E8Hfc«SfE I N-t?*^-T 
iVa=Vb StISSf-T 3 Jfc a fifflgWJE L 4 

[0 0 3 7] (*) ^*«Ej6S/h*V^i:t, ffiiaRw© 

W^tti1-5»^-©#tti4RonT*^ "9 , 

[0 0 3 8] M £ffieSftas*#<fc5i#JEJ£a© 



fy K->3- hB#©ii*^ffi#ttiiRwi^#-r5- 

[0 0 3 9] ( M ^W««Ei«*tigix-c«i*^^ffiJt 
[0 0 4 0] B4I±, iu3£© (2) S£J1^T, ft^* 



( 6 ) 
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5 0 m£]-Ji LT, iSl)±VB^7^-^iLT 

6v^?)i 6 v£-e^ft;£-£"rv^o 

[0 04 1] H5tt, (3) S^fflV^TiESfti 

[0 0 4 2]it 4 B6ft, (4) *Wf+gfe*^*i- 
ftVkmxh 15 , #£EJfc a ©»/>*^Ei»'l' V t 

[0 0 4 3] ^LT, ±fSWll4~|2|6^fHa$tlfcrt 

[0 0 4 4] EAT, B3K*-t1II*Hfc#IHL4-fl*&, 

[0 0 4 5] ffML7c±5fC, I 
Va= Vb t ft 3 £ 5 icfjfijfp-f 5 £ , #JEEit a ©^1 $ £ 

T\ [H4~|2l6roi|#ttll!lc:^Lfcj; 5f-, I © 

©^/hSrttW-t-SrtlciU, I 

[0 0 4 6] 0 3fi, H2fc*Lfc^y yS?|BllSlC, M 
#£Etfc a 0*ft*rJISi-5«iB«rWln Ufc0B** 

[0 0 4 7] HI 3 (C^-T J; 5 (C, ©£tlR 3 £S#lR 4 t 
©8t^p3lt 3y^i/-^CMP107'7^il 
Ml']) A^JBfcgSaStt, ffiftR 1 ijgJftR 2i©t 

©ffifcrC) , F7^^T2 (Pfty^;I/MOS-F 
ET) , ftOty>f*-KD2©E5!IS8»liI»^ ffifetR 
I 2=Va/R4- I 1 = V 1 { 
V c =V 1 -R 5 * I 2 

= V1 {1+R5/R3-R5 (1/ 
= V1 (1+R5/R3) -R5 (1 
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3\zttLxmmz.&mztixi5'o. vyyi?*?T2 

<Dff-hte. = *CMPl©tttfJ*i:S8tt£ft 
TV^ t ftfc\ fiKR5th7>'^^T2l't 1 If* 

[0 0 4 8] 3EiC, jg^R6 (tg 6 th7^ 

*BEffiT#S) J$SffiftR4^LT&?iJftWg|g£*vt 
1^5. Sfc, h7>v J ^^T2i:1S6iR5i:{c:j;"9y- 

[0049] :rt\ £fif*i(E i oMikfci. <o , «j±v 

a#MtffiVb,fc 9 <>;*:# <&5t, a^MCMPl 
©HtfjIS-f-W^l^ii^U h7^v ; ^^T2i75^-h 

R 5 £ h y >z?X ?T2) ©JgffiR 5 ©«ffifeT*#« 
'>Lffi^R5SrgictLS*55ftI 2tf#4rt&. rotSl 
2fJh7^?T2 -^V KD 2 -+|£feiR 4 
7 y KroftBTjHtS©-?, *5?£ I 2 ©JteUcfls-aT, 
SJftR 4 icfctt5*ffiP*TI:»>L, IEVal«'> 
LTVblcf L< 45. 

[0 0 5 0] «ffiVbi5«£EVaaJ/h*<45 

ay/^-^cMPirofflWiSTU h7V-y'7 
^T2©y-h«ffi36S(STLT, SfiR5©t«Tt 

«E»T*^*i^:L-C, «EVatt«EVbt^U<* 
5. 

[0 0 5 1 ] BP*,, ttfflEl 2©7>f-K^y^»m-«t 
9 , Si-«J± Va(imi±Vbic^ L < 45 J; 5 fcfflffli Sft 
5„ Va=Vb£!t#-t5*ffiVaro^ftfflffi7LR 
ffiPTFt Ltah/*©-e» fiKR 5 t YyW*?T2 

9, «ffiVa©SMb, BP*>, ^flEJtarojEftSrttWi-S 
rtmS. ttEVci, #JEEJfca*fcttWEVa<Z>BB 

Jfcro (5) £©J:5£45. 
[0 0 5 2] ffifctR 3 £sfE2x3«5fc£ I 1 V 
a=R4 (11 + 12), VI =Va+R 3 * I 1 , a = 
Va/Vli45. ftot, 2fcW (5) Sm^^ 5 

[0 0 5 3] 



(1/R4+1/R3) -1/R3 



14+1 /R 3) * 
7 R4 + 1/R3) 



a} 
(5) 



[0 0 5 4] 



(5) SC&WEEVa-CflfcH-Si:, ft© (6) sas»p> 

dVc/d (Va) =-R5 (1/R4+1/R3) • 

(6) *I±Va(C*f-r5*l±VcOJi|iI*^^^ 

•f. (6) &<D®.mmrfc<D£o{zmmirz>< 

BP*>, I 2 = 0©»&l!:Va<Vbi:45J:5K»StR 



(6) 



3, iggi[R4©fiei*tRj&f5. o*«J, R1=R2 
©i^liR3>R4i/i5 0 nmi 2#fflnzz.k\ci. 
9, Va=Vbi:>5:5J;5^SetR3, R4, R5roj(* 



( 
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StR5«r*#<1-.5i:*ifEi 2©»bttHtt/h* < ft 
9 , ffifeiR 5 < -T5 t I 2 W»t;|gBf47c$ 

<ft3. 

[0055] I 2 * R 4 aS|i£«ffiVa©PSE«&ffl i 4 
5, gfctR 5 < -f tbtf«EVaroSI«ElSBBi8S*< 

[0 0 5 6] -«i:Lt, R3 = l. 1KQ, R 4 = 1 
KQ, R5=10KQ, Rl=R2=10KQif5 
i, dVc/d (Va) =-19. li:45 a A#«»fcl 

1 9. lmtftSo 

[0 0 5 7] m^-s &9M£$\feU<Di&&&&<D&&Z<> 

p 3 1 7y > K £ 0ffi©gftWi'>t5©T\ WEE V 
aiiffiT-f-5o ^LT, «JBEVaas«ffiVbJ:9t)/h*< 
nv/^u— *CMP 1 fiDtti7J|f-S§-(4 TLJ 

/ui45, «etRBtitn<5««i 2(±t|jo-r5o t^o 

t, jSp 5(Cfe{t5ttffiVcfijSTi-5o ^OB, *E 
Vcf4 (Va+0. 7V) *-eL*MSTLftV\ ft*5, 
ro. 7VJ i4, ^V^-- KD 2»«J±PfT^t ; fo5 <) 
[0 0 5 8] fot, Vc = Va+0. 7V©tt, «»fE 
^lift^tttftP, ^©ttSfcdSV'-Ct, Va<Vb<Z> 

«-&ic(4, a^u-^cMPirotUMfiSs rLj u 

ftfe-rt, t&wiifts. 

[0059] r ©*MB-e, AffVM I tfUMn L, *j± v 
biSfiT LTVa>Vb£ft?>2:, *BE V cfi*/h«W» b ± 

[0 0 6 0] *MSAB#W^A*^, IE3fftil«*^ 

[0 0 6 1] El 1 ic^-rHSgERcg^T, 

[0 0 6 2] 01 o ic, igfiflE&ttgB l (4, 

filx«*i^i^tt$ti5 7^^^-^^WA#L lie 

[0 0 6 3] AWL 114, -ttJWVHfcSBKSfU 
fM (ft^pl) 14, /<!7-h7y^^ (FET, 
^#-7h7V^7,^, IGBTfC^ift:^? 

(gMp2) f4, Mz-immmmtsh, 
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^ P 2i ESftttJK v B t ffi t (4, BEH-r yf^'y? 

[0 0 6 4] ii«^ffiSa 1 (4, fflrCR li:R2tO 
^JgSRIHK, AXtm.R 3tR4i ©EJiJSSHEIelKA* 
bftST^ y^@!&Sr*LT*3!J, JgfitR 3 ©-«K±£ 
P 2{cSM£^, ISiaR 1 W—ttfi, J&p 1 KSSSItSft 
TV^„ £fc, SKR4W-ffi(4, ^7^K^SSRS 
*K SfeiR2W-iSi4, BlSeSiSlVRSr^L-C^y^ 
10 Kfc«8B£;h/C^5. *Lt, ffiStR3fcR4fc©aaR 

{fUJffi^ fcgSKSft, KRliR2tOl 

^ P 4f4, 3y/<i/-^CMPiroWt«^ 

KgNftSfr-c^s. ft&, "nssaftsvR 

(4, ffifciR 1 tegtR 2 iro^ffiJtb fcffiftfclH!J&-*-5 

fcfcrot>rox"&9, »X4SfetSVRwffifeiffi4, Sin 

R 2 iC-^tl-S t> 5„ 

[0 0 6 5] SfetR3t*fL, ^ijftlic, USffiRS i: h 

20 ttbtiTfct), h7^v ; x*T2ro<7 s -H4s 
— * CMP 1 Wi±j^S(Cffige£;ft-CV^o 
[0 0 6 6] ®JtR4(C^-L-C, ifeWttKl, Sft 

[0 0 6 7] JEfC, EfjlEl;?MVB»7°7^ffihH7jS(4, 
ffifetR 7 JrjgRR 8 t ©tt5!ISN»|HlB5^S8»*HTJ8 
"9, ffiKR7tefiLR8£ro8Sffi/&p 6(4, 
^CMP2©7"7^ISf (ftRim) ^K^^t^TV^ 

30 (KSHIJ) f^i4 s ffifetR 5th7y^^T2t <Z)$jR 

[0 0 6 8] *7c, jftp 5(4, SSR 1 OXt/^V^- 
KDl^LT, j&p 1 (C^StiTV^5 0 
[0 0 6 9] A#L 1 t«R«ffiVB*tt*&^5 

"9, SW1 CiS^^f fiAMtt, TV 

K0SSAND1, RtfAND2Sr^LTK7-f^2|C# 

[0 0 7 0] K?-f/< 2 i4, ^-r-^*^3i:SBBE* 
40 tvc*5 5, R^^ — ±5a*«JEiS**&S^ 
Tft^-rSo *fc, RK7^2<Dffi7:ffi(4, fiSRl 
2§r^LT, ^!7-h7^?Tl©y-M;gi^ 
ix-CVSo JEt-, ^rottiTJSft, KD3, Xt>* 

lfiR9^U3y^i/-^CMP2W7"7XSf 

[0 0 7 1] ^y/NU-^CMP 2Wtti7affi(4, 3^^ 
(C^-tt^tl, lo|©Mif4, WR13l:iLt5 

K0SSAND2<75-A*ffi(C^^ti, 3o|©« 
50 {4, /</P^*«>^^5KUftBE*n-CV^5. 
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F 1 <&ffl^iftl4 N TV KHKAND 1 <Z>-X*liftfc88tt 

[0 0 7 2] IC, rroig««t«ias«ifi, ^-^4 

1^5. Sfc, fJ^4<D*.t)ffit&, 7^MAND2 

2 0 OmsfyfT&k&GLX^Zo 
[0 0 7 3] i:-C, ±ffirolHlSS^«)S1-5^}gj5LR 1 10 
~R 1 4©ffifci«i, LX#.<Dt*>WBLfct&Z. 
a. IP*.. R1 = 10KQ, 

R2=10KQ, R3 = l. 1KQ, R4 = 1KQ, R 
5 = 10KQ, R6 = 3KQ, R7 = 2. 4KQ, R8 
= 10KQ, R9 = 3KQ, R10 = 8. 2KQ, Rl 
2 = 2 OKQ, R13=1KQ, -tLT, R 1 4 = 1 0 

[0 0 7 4] #cic, ±fB© J: 5 KWfiS&axfc^SilfeTBffi 

T\ lll:i«,p 1 ©tKV2 v ,&p 2©«±&V 20 
1, j£p3©«EE*:Va (f2©tE) , J^p40lff 

£Vb (flolE) , /Sp 5W*i±^Vcir-t-So 
[0 0 7 5] #|£iS^Jifc:«3jfi«fflfcffl§g« 1 T*ii, 

Zfc© 4 oWrt&##»|ftftttfre&5. 

[0076] ( i ) *MSAB#roii«*»fc mxmm 

[0 0 7 7] (II) S«*«ft©Sfef|S«Wia«flE (U7 

Va-M ©»^fi, Mpa#('0ifS^«*-f, §<© 

[0 0 7 8] (III) *MfffcJttt**i s 8lfch/C^3£# 30 
fctt, (tEVa) = «j±vb) ^aetSJ; 5(-7^ 

< (#ffitb) WliTT'i^tS. 

[0079] (iv) mmm&m, *%%T&wm k 
[0080] ±ta (i) ~ (iv) *.t, t. 

^W^-KD3^K7-T^2(7)->V^ h7^^ (El 40 

-^cMP2oy7MMotHtt > ffifetRstigK 

R9t ©afe^-frritSSii: , ffifetR 7 £ T*«J±V 1 £#J± 

LfcmjEt^s (^tiSrmjEVLt-rs) o 
-h7>-^?Ti»M» (y-^) wli 

&tf-L.-Cg9&£*l-5©-C\ 3^u-?CMP20v^ 
-7-*A7J*©«±ii, KDl tJ:5«EE|*T*r 

im-ftu*, sfetR 5 irfigtR i o xmmv 1 £#JEL 

fcttEEtftS, ^©i, 3y^i/-^CMP2®y7^ 
A^S©mii, ^^A7J#E©«£<fc9 <bA#<fe 50 
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5 ± 5 fc\ St/tR 1 0 ©ffifttt^il^TSo 
[0 0 8 1] o£ 9 s s/fSWlW7©itl; 
f4, ny/^-KMP 2©ffi73fi Thj u~<A-i& 
5„ 7yfDF 1 ©tti7Mf-5§-i±, ^yfSWl 

[0 0 8 2] r©*t*t?^-fy^-swias*^i:$ii5 

8i), r^KI!ISANDl©2oOA*iitt:#li 
THJ ifr^s TV K0SSAND 2©2o©A73 

SSfc^fiO THJ 4:45©-?, 7VK0BAND2OUI 
AflHW* THJ U^fcfcS. iot, K?-f'<2©tti 
7Mf-S§-fi THJ w<A-£fe3 0 ^tlti^ f-r— 

&x?Ti ©y— h\cmmmj±t>miu£n%<Dx\ 

[0 0 8 3] ft77, KyWV<2©W;*rtt-J§tfS THj 
A'k%ZZk\z£*>. HD 3 ttifi/VT;** 

ft, ffiftR9f;i^ft£«^«ir£ft3©-t:\ ay^i/ 
-?CMP 2(Dyy^X^(Om±lt, «J±Vl£ffifti 
R7ififtR8 £-e#ffiLfc*JE (rttSr, ISMtVHi 

[0 0 8 4] TVKIlKAND2©W*f9-§-as 
THJ ^Hiitl^St, ^?4O2 0 0ms? 
ai52 0m8^^^»asf3(iSrlll*frt-5 8 
T, 2 0ms^-{-7» THJ l^/HBHH: (HP*>, 
SftM^-^NFin i Ltffl 2 0ms ©«FlB*5ttiaf5*t? 

T\ RF7y^?T3^yi/i?,„ 

[0085] z<DttMxfc, ms^m^xm^mmLtc 

±51^ fci:*A#LllcilWtiJJflfcHfc»&"Tf*)oT 

<©T\ tt±VciiffiTT5o ±ot, (WEVH) > 
«J±Vc) 3^W?CMP2©H)A(i 
THJ U^fr&imi^ r>K@KAND2©HJ*iS 
THJ U'<A'SrJt«ff K7-T^2(-J;5^!7- 

[0 0 8 6] 0*9, 7^-yfSWlfflSAi, 2 0m 
sBBtt, 3^l/-?CMP 2©tb*(4?S$lJWl- THJ 
l"<;VtiStlZ>(DX (fib, MLlC7S'K'>3-h 

5#©iiitS^^xv^4v^^(cK5) , /^-hyy 

^^^Tli4^^ffi^«^1-5o tSo-C, ^^->^S 

w i &Ammm.wfa (^a*^) asflaxfcSh&Tft, 
2 oms ©rati, r©aaM«te±9@Ktt*w£*ifc 

[0 0 8 7] -?•©#, 2 0ms^ji-f-^i N ?^-?4 

«EEVa*s±#-t-5 0 r©t#, 
LTH^L-CV^tf (*fc\ iSS(t«SfEdSf&* o X v ^ felt 
n«) , 3V/<W#CMP101WttKlsU THJ 
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W<A-i&!9, 1JEVc«;±#L, n^i/-?CMP 
2(75ffi^(4 TLJ l"<;l>bt£5, 

[0 0 8 8] -B.fi/^!7-h7Vv?^^T 
1^^7i^5 0 IP*,, K0S&AND 2<£>fctJ7jW< 
/Vtf TLJ fcfcB, K9-f^2©WWTT, ^!7-h7 

[0 0 8 9] rtU-#o 
T, «EEVbj6SfiT-f5o *J±Vb©teTi- i 9 tEVc 

f±±#L*&»s*, «j±v 2 ©fiT*Ji*>tsftn-c, m io 
j£ vcfiffifeiR i o i ?v kd i i <Dw.mwm®& 

[0 0 9 0] ffiTJ, ^7-h7>^^T 1 z)it7i:4 
SrttifJ, *CMP 2W7 P 7^ffl!lA7jffi 

otEEtt, ^^SWlSASfjrolDffl^tlWlSic^ 

;:©«£EVL&TIII3 i, 3>*MCMP 205tH7J 

ft THJ \>"<MZ%.fctZ>o 20 
[0 0 9 1 ] r*ltJ;9, 7V WAND2C0ffiM 
THj W^l^fctK ^!7 — h7^?TlWy 

U BWfc, ^^^4©2 Oms ^>f-v»*fWrf5. 

rrofcfeW^ byyi/xfT 3^tyL, ^7— h7V 

•^^Tlll, 2 0ms^y?ritt5 o 
[0 0 9 2] BP*,, y^SWl W&AI${-J®««?5ft 

(seA**) ^fg^-tst, a^ai«^mniss 1 

Br*-***, «/<!7>- h7>"^?T l ftSStyt *K 

5 = ^LT, 2 0m s c75^->-B#W^4[H|^9S$tv5B# 30 
ffflft 5(75^-7^ Hi* 4 UNCIAL. fc 

*&) fcifiat««E#?&* !K £flm«B i ftfttf, ^°7- 

h7^7^Tlltt^MIlL, @S§t±»^tL 

*v\ lot, a»»^c*5ttSiaj9E*«E^J:5liIK 

[0 0 9 3] 1711 £©i:#ro*?$r*1-WttB-C*> 
9, Bfgijt l^^yfSWlfiA^t. £fc, ft 
M s 1 fl«J±V 2 ©«{t, ftH s2l43^<i/-?CM 
P 2<D7°7XMAJj<®<DW£mks lis 3{±3V/n°U 

CMP 2 ©v^ t^j»A*«OtE»t, ^LT, 40 

W1EW (5@^"9t» »l2 0ms^U^5 o 
[0 0 9 4] Ais3 
{£, ^-{yfSWll:fiAU/!i^2 0mslIi (B# 
^Jt 2) , SUt4 0msgiBS (B#glJ t 3 ) (CTi»B#W 

[0 0 9 5] ttt, raHi»fea#Sn*J:5H:, 

^SW1<7)&AB#(C, ftHs 4(Ct^1-^< £««flfc 
m s ©Wtt, ftH s 3 tfSftH s 2 £jg;tft^ J: 5 fcftft 50 
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[0 0 9 6] Mi»tl'7->'3- h#3&£Lfc 

Jxfc i # O J; 5 B#Pfl<?» t *{c^fiT*ifE4 tM£T 

"9 , ^ 80ms ( 2 0 m s X 4 HI) SX±.<DV$ fflB 

M£tlZ><DX\ ±!Erotti{1WC\ /nV^*7V^5© 
*7vhffl^4HI*7^h^^5r^^^5 0 rfifcJ: 
9, 7yfDFl©Uj*is r l j u^/n;:91 5 li fe 
tL, T^KBSgAND 1CDUJ7J& TLJ IssiAsb-tSo 

fBI8Hc:A*!7— h7^?T 1 »7t$M. 

[0 0 9 7] BP*,, l'7->3-M»tll IPB#{C^ 
WLl^©«EEttif&lHlKSr3iWfi-5©-ef4*<, 2 0m 
s roSS^JW^d-^WSr 4 HlJfe 9 il L, jfcfc J.o i/T v- 
a - h o T V n£ V , Al7-h7^7^T 

[0 0 9 8] fr*5, /<;W*7y^5 0*7>Hli, 
M-74»2 00ms ^-f-^gBillJ; <9 2 0 0ms C0B#Pfl 

[0 0 9 9] mc, feftWteiC-o^X&m-t&o 

fcii«««E©*43ism* 9 , mli fcsnntieasiiHx 

«J±Vat«J±Vbi^L</ t C5J;5t, h7> 
^X^T2(i6ftix5*aEI 2««SiJffllSix5. BP*,, WE 
Vb^mUVai 9 t>7c£<fr<5i, 3y/<l/-^CMP 

£Ea»fiT-^5©-e» Kh7V^^^T2(C^tt5*Ml 
2^itJp-t5 0 ^LT, JBtftR 4 lc»4i-5«EE*±# 
t5©T% «J±Va^±#L, «J±Vb=«JEVa;i^S: 

[0 10 0] rtitiiS^-i-, «JEVa*s«EEVb«t Q t 
7C#<^5t, 3^1/- ^CMP l©ffl**t THj fc 
&<9, h7^v J ^^T2<75^-M;l±^±#1-5(7)-e, 
I 2 L, SfeiR 4 tcH41-5«ffi>SMST1- 
5o ^LT, «BEVa*fi«LT, «JIVb = «JEVaiS 

I0 10 11 roi#, iaLtiSK. (^£EJta) 
< (7>ffttb) Critic LT^SO-e, /^!7-l-7^7 
^ T 1 LT, 7>flEJ:h a ^«UgSIC% 

[0 10 2] Hit L 1 try Kv-a- FiPJStL 

[0 10 3] ^LT, fy KVa-h^^-TSi:, A 
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tfffL 1 b'*Z> — h7>^^T 1 t©it^CtJEV2 
^*L<ffiTi-5. Sot, SJIVaiCftLTflffiVbte 

h7y^^T3iS2 0ms©P|tyi45. ±o 
"t, SfeiR 4 tfifetR 6 ir©^iJK^[H5§^^$tb 

[0 104] L/>L, TyFv'a-HWttt, W± 
Vbtt*L<fiTt-5©-e, ffiirLR4 £J&#lR6 tfflt 
?>JSB«lHlKas»J«*ilfc»&Tf«)o-Ct, ttEVa©* 
*«EVbJ:!)t>*#<!te5. ttoT, 2 0ms©l$|H] 
£#o:i£:ft<, 3^'l/-KMP 2C0ffl73^ thj 

/</u^*>?>'^5k:J:D4lEl*!>vh**b5. citUci 
9, 7y^DFl#ftf£LTTl'KigBANDl^©tti 

T 1 £*3„ 

[0105] o* 9 , ryF->3-F Lfc»£-fc 

f±, fs^ifpBff::^?- h7^?T i W7it 
fcfflJtU A^tt@tt®M^**ftK:6&Jt 

[0 10 6] 08H:, fyK->3-b*»«, £■« 
£E, «M<7^ft£*-f#t£@Tfo9, B#^Jt 1 iasf*y 
K->a-h»4«paSrSH". £fc, «sl ltt*EV 
2<73^ft, «sl2li3y/^-^CMP2®/7^ 

2«v^t7fl|AAS©«ft > LT, ftHs 14 

(5iffiB#) «5 0^ s*r*LTV^5 (07 tit 

[0107] lt, mmz v , $m 1 1 1 ctfj/ k 

•> 3 -F«4t5h ftSsl3iS*isl2^ii 

4@^* 1 )yMt, /^-hy^^TlWt 

[0 10 8] ry K^s-b^LT^f,, y<u- h 
yyitxtT i&mmzin&tiTt<DWr9titmtm2 o o 
~3 0 0,isSST*fe5 s ^^7fSWl^SA 

[0 10 9] i»J;5i-L-C, 
fttilStim #EEJtb£B3tU J.O*J±Vat* 
J± Vb^ L< ft 5 £ 5 t-f&JW Lfc i % #J£J£ a © 

[0 110] Sfc, *>f y?-SWlStfJ*WB±-tV5ii 
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St) as«Eftfc»^-tH:» ff<©IB (roflTJIi, 2 0m 
s^4@T*^tt8 0ms) tfgil Lfc«K@I&«raflK1- 

[Olll] *ast^7^ Kt^ES®Ki-5J; 
5 *77 Ki/a - h#*£Lfc#&Uif±» m&mffljt 

®mmmz]nz><Dx\ mli, Rxim^L 1 tm 
asvBft»»t-5«»t»«i-sri:«s-et«. Sic, 

10 ft, #^-^ft*rH«ri:astf#5. 

[0 112] ftfc\ **Jl^ffiTi4, ?^^4t20m 

sc7)H#p B Ttr^:^L, /^x^^? 5ic-c 4[H]cD#<>>• 
£>T?f4ftV\, ^-r^4(C-C2 0m s <£ <0 fcA^BfPfl, i£ 

-c5ia£A±, s£vM4 3iimTro7j'7vMig£i£;r<i-5c 
tt>*smxhz>„ 

[oii3] mc, *wn(o%2<D^mBm\z.^xm 
w-rz 0 0 9(4, m2n%mm\m^mm;MWimmw 
20 1 1 ©#rit*r*i-iai8H"c*>4. %2<omm%tw&. 

Lfcfg 1 14, x s> a - h Lfc® 

ft<, IpBSi^y— h7>^^T l Sr^-^t-TSdi: 
J: 5 , i5 BPR#tt£&fc-rt[IIi&£^-f 3 4 5 i-# 

[0 114] B9fc*iVvC, mii^LfcHIS§i:|Rl-gP 
-f45i-, rroi®m&fc&tt|g«i ltt, =w«u-^c 

30 MP 2 <DBijj)&\C'( *NOT liSgStt^tL, ^-f 

y/^-^NOT 1 rofctjTji, ^-{T4O20ms?^-7 
IRSW^J t^A^StC^^tlfcT-y KiRAND 3i, 
Kr>KH«lAND3 0a*fc % ^Aj?y^5CHJ 
^t^ATjffi^ic^^fc^THSSORl t£jyiLT 
fcD, S^-THIKOR lWttiTjffiil, 7 7fDFl« 
ig^i^TV^5 0 ^Wffi©#)5)ci4, Ellic^LfclHlifStP 

[0115] ^t, m2<Dmtmn\z.&z>mwmtiitii$i 
mi KDWim^^xmw-fz, WQ^-rmwimm 

40 ill ltii, 3W<l/-#CMP20tliA# r L j u 
^^ift"9, £o> M74O20msHJM THJ U- 
^XhZW;&\n*. mmcyyf-DF 1 ^7tt 

[0 116] BP*), M»Lfcj;5lc, 77 K^a-Mg 

Six-cv^5i-tB8*3?>-f, 3y^y-^cMP2©tti7j 

*a«4, T^KlHll6AND3©aAas THJ 
50 1 Sr^-7t-f-5 0 O^IJ, ^/W^*^^^ 57)540*^ 
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[0 117] &oT, fy K'>3-H84Npfctt, fiPBf 
[0 118] fcfc, ±ELfcifi«M«WS»4, *Mi: 

[0 119] 01, aTJ t 0 9{-*Lfcia«SEtfeW 

SCI, 11*. m-<D*m#'?y7i*HcMttZZk£ 

[0 12 0] 

[0 12 1] $*Wi^>hffitt£^TillMfc 
[0 12 2] l/7->3^M«Cii, RUT-> 
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[0 1 ] *mW<D% l S»«tttttti£C 

[04] AffihtjtaSfcflSLfci:*©, »ffiita©|tt©* 

[0 5] jE^t^««(ElNt*fi-5^ffiJta©^k© 

[0 6] jE&ftftfflt% I N&d*j--f 5#jEEJt a 0»5Mt 
O^W«^Sr^1-#tt0-C-fe5 o 
[0 7] ii«mSfEIS^^i3ttS«BE, ««E<Z>£ft&* 

-t-WttH-e**. 

[08] 9*y KS/H-HS4l*|t*S»t5«ffi, 

[0 9] **w©se2©^ite^«g^5ja*jjfEiiaiiiK 

i,ii i3«tf£ttttgB 

2 Ky-r^ 

3 ft-^y7' 
4 

5 ^/U^^^V^ 
LI A# 

Tl ^7-h7^^ 
T2, T3 F7^? 
CMP 1 , CMP 2 3y/<l/-^ 
SW1 
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7n> b^<—i/( 



(51) Int. CI. 7 

H 0 3 K 17/08 
17/687 



F I 

H 0 3 K 17/08 
17/687 



f-73-K (##) 



C 



A 



F?~ -M##) 2G035 AA15 AB02 AC16 AD03 AD04 



AD11 AD12 AD23 AD25 AD27 
AD29 AD49 

5G004 AA04 AB02 BA03 BA04 DA04 
DC04 DC07 EA01 FA01 

5G053 AA01 AA02 BA01 BA04 CA01 
CA07 DA01 EC03 FA05 

5H740 AA08 BA12 BB01 BB07 BB10 
BC01 BC02 KK01 MM11 

5J055 AX44 AX53 AX64 BX16 CX20 
CX22 DX13 EX07 EX15 EX31 
EY12 EY21 EZ10 EZ34 EZ43 
EZ55 FX05 FX08 FX12 FX32 
FX33 FX38 GX01 GX06 



